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0 Radiation-sensitive composition containing a resole resin, a novolac resin, an Infrared absorber 
and a tralzlne and use thereof in lithographic printing plates. 



@ A radiation-sensitive composition especially adapted to prepare a lithographic printing plate that is serisitive 
to kx)th ultraviolet and infrared radiation and capable of functioning in either a positive-working or negative- 
working manner is comprised of (1) a resole resin, (2) a novolac resin, (3) a haloalkyl-substituted s-triazine and 
(4) an infrared absorber. T\te solubility of the composition In aqueous alkaline developing solution is both 
1^ reduced in exposed areas and increased In unexposed areas by the steps of imagewise exposure to activating 
0> radiation and heating. 
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FIELD OF THE INVENTION 

This invention relates in general to novel radiation-sensitive compositions and in particular to the use of 
such compositions in lithographic printing plates. More specifically, this invention relates to radiation- 
5 sensitive compositions comprising both a resole resin and a novolac resin and to lithographic printing plates 
comprising an imaging layer formed from such radiation-sensitive compositions. 

BACKGROUND OF THE INVENTION 

10 The art of lithographic printing is based upon the immiscibility of oil and water, wherein the oily material 
or ink is preferentially retained by the image area and the water or fountain solution is preferentially retained 
by the non-image area. When a suitably prepared surface is moistened with water and an ink is then 
applied, the background or non-image area retains the water and repels the ink while the image area 
accepts the ink and repels the water. The ink on the image area is then transferred to the surface of a 

15 material upon which the Image is to be reproduced: such as paper, cloth and the like. Commonly the Ink is 
transferred to an intermediate material called the blanket which in turn transfers the ink to the surface of the 
material upon which the image is to be reproduced. 

A very widely used type of lithographic printing plate has a light-sensitive coating applied to an 
aluminum base support. The coating may respond to light by having the portion which is exposed become 

20 soluble so that it is removed in the developing process. Such a plate is referred to as positive-working. 
Conversely, when that portion of the coating which is exposed becomes hardened, the plate is referred to 
as negative-working. In both instances the image area remaining is Ink-receptive or oleophilic and the non- 
image area or background is water-receptive or hydrophllic. The differentiation between image and non- 
image areas is made in the exposure process where a film is applied to the plate with a vacuum to insure 

25 good contact. The plate is then exposed to a light source, a portion of which Is composed of UV radiation. 
In the instance where a positive plate is used, the area on the film that corresponds to the image on the 
plate is opaque so that no light will strike the plate, whereas the area on the film that corresponds to the 
non-image area is clear and permits the transmission of light to the coating which then becomes more 
soluble and is removed. In the case of a negative plate the converse is true. The area on the film 

30 corresponding to the image area is clear while the non-image area is opaque. The coating under the clear 
area of film is hardened by the action of light while the area not struck by light is removed. The light- 
hardened surface of a negative plate is therefore oleophilic and wilt accept ink while the non-image area 
which has had the coating removed through the action of a developer is desensitized and is therefore 
hydrophilic. 

35 The manufacture of a printing plate which can be employed as either a positive-working plate or a 
negative-working plate has been proposed heretofore. Such a plate has the advantage of increased 
versatility since either positive or negative originals can be used. 

One example of a printing plate which can be employed as either a positive-working plate or a negative- 
working plate is that described in British Patent No. 2,082,339, published March 3, 1982 and in U.S. Patent 

40 4.927.741. issued May 22. 1990. These patents describe a lithographic printing plate in which the imaging 
layer comprises a resole resin and an orthoquinone diazide and. optionally, also contains a novolac resin. 
Such a plate can be used as a posKive-working plate by a process comprising the steps of Imagewlse 
exposure and development with an aqueous alkaline developing solution to remove the coating from the 
exposed areas. Alternatively, it can be used as a negative-working plate by a process comprising the steps 

45 of imagewise exposure, heating of the plate to convert the coating in the exposed areas to an insoluble 
form, overall exposure of the plate to radiation to render previously unexposed areas soluble, and 
development with an aqueous alkaline developing solution to remove such soluble areas. 

A further example of a printing ptate which can be employed as either a positive-working plate or a 
negative-working plate is that described in U.S. Patent 4.708,925, issued November 24, 1987. This patent 

50 describes a lithographic printing plate in which the imaging layer comprises a phenolic resin and a 
radiation-sensitive onium salt. As described in the patent, the interaction of the phenolic resin and the onium 
salt produces an alkali-insoluble composition which Is restored to alkali-solubility upon photolytic de- 
composition of the onium salt The printing plate can be utilized as a positive-wori<ing plate or as a 
negative-working plate using the same process steps as are described h r inabov in regard to the plates 

55 of British Patent 2,082,339 and U.S. Pat nt 4,927.741 . 

Th radiation-sensitiv composition descrilDed in U.S. Patent 4,708.925 is us ful for the preparation of a 
dir ct laser addressable plate. Digital imaging information can be used to Image the plat without th need 
to utilize an imaging master such as a photographic transpar ncy. 

2 
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The hereinabove described printing plates of the prior art which can be employed as either a positive- 
working plate or a negative-working plate are lacking in one or more desirable features. Thus, the plates 
described in British Patent No. 2.082,339 are not infrared-sensitive and thus cannot be digitally imaged by a 
laser which emits in the infrared region. Moreover, both the plates of British Patent No. 2,082,339 and U.S. 

5 Patent 4,708.925 require two exposure steps in order to be utilized as a negative-working plate, i.e.. an 
imagewise exiDosure and a subsequent overall exposure. This adds greatly to the cost and complexity of 
the process. The difficulties of carrying out a process requiring multiple exposure steps, while meeting the 
requirements of the trade for high speed processing, are described in U.S. Patent 4.927.741 . 

Radiation-sensitive compositions comprised of (1) a resole resin. (2) a novolac resin. (3) a latent 

10 Bronsted acid and (4) an infrared absorber are described in U.S. Patent 5.372.907, issued December 13, 
1994. Such compositions are useful in preparing a lithographic printing plate which can be employed as 
either a positive-working plate or a negative-working plate. To utilize this lithographic printing plate as a 
positive-working plate requires that it be imagewise exposed to activating radiation, thereby rendering the 
exposed areas alkali-soluble, and contacted with an aqueous alkaline developing solution to remove the 

75 exposed areas. To utilize it as a negative-working plate requires the steps of imagewise exposure to 
activating radiation, heating of the plate to provide reduced solubility in exposed areas and increased 
solubility in unexposed areas, and contact with an aqueous alkaline processing solution to remove the 
unexposed areas. In contrast with the printing plates of British Patent No. 2,082,339 and U.S. Patent 
4.708.925, use of both a resole resin and a novolac resin is essential and the use of two exposure steps is 

20 not necessary. 

While the radiation-sensitive compositions of U.S. Patent 5,372,907 represent a major advance in the 
art, they would benefit from a further improvement in their properties, especially in regard to enhanced 
sensitivity in the ultraviolet region of the spectrum. It is toward the objective of providing such further 
improvement that the present invention is directed. 

25 

SUMMARY OF THE INVENTION 

In accordance with this invention, a novel radiation-sensitive composition is comprised of (1) a resole 
resin, (2) a novolac resin. (3) a latent Bronsted acid and (4) an infrared absort^er and is characterized in that 
30 the latent Bronsted acid is a haloalkyl-substituted s-triazine. This composition has many different uses, for 
example, it is useful as a photoresist, but it is especially useful in the preparation of a lithographic printing 
plate comprised of a support and an imaging layer formed from the radiation-sensitive composition. The 
resulting printing plate has many advantageous characteristics. In particular, the plate is: 
(1) infrared sensitive to faciliate digital imaging by exposure to infrared radiation; 
35 (2) uHraviolet sensitive to facilitate optical imaging by exposure to ultraviolet radiation through an imaging 
master: and 

(3) sut>stantially insensitive to visible radiation so as to facilitate room-ltght-handling. 
The characteristics of the novel printing plate described herein are such that imagewise exposure to 
activating radiation followed by heating results in oppos'ite effects in exposed and unexposed areas. In 
40 particular, in exposed areas the imaging layer becomes less soluble in an aqueous alkaline developing 
solution while in unexposed areas it becomes more soluble in such solution. These opposing effects 
contribute to both high speed and high contrast, both of which are highly desirable attributes in a 
lithographic printing plate. 

Since the printing plate of this invention is infrared sensitive, digital imaging information can be 
45 conveniently utilized to form continuous or halftone images using a suitable source of infrared radiation such 
as a laser diode emitting In the infrared region. Since the printing plate of this invention is also ultraviolet 
sensitive, it can also be conveniently imaged so as to form continuous or halftone images by ultraviolet 
exposure through a suitable imaging master such as a silver halide tilm. Because of these characteristics, 
the same plate can be utilized in equipment intended for input of electronic data by writing with a laser or in 
50 the type of equipment that is commonly employed to carry out ultraviolet exposure of littiographic printing 
plates. It is thus an easy matter to combine digital or electronic imaging techniques with conventional 
optical imaging techniques, i.e.. to use both types of imaging with the same printing plate. Accordingly, 
information not available in an electronic format can be added by optical imaging techniques to complete 
the imaging of the lithographic printing plat when it is desired to do so. 
55 To utilize the lithographic printing plat of this inv ntion as a positive-working plate r quires that it be 
imagewise exposed to activating radiation, ther by rendering the exposed areas alkali-soluble, and con- 
tacted with an aqu ous alkalin developing solution to r move the xposed areas. To utilize it as a 
negative-working plat r quires th steps of imagewise exposure to activating radiation, heating of the plat 
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to provide reduced solubility in exposed areas and increased solubility in unexposed areas, and contact 
with an aqueous alkaline processing solution to remove the unexposed areas. In contrast with the printing 
plates of British Patent No. 2.082.339 and U.S. Patent 4,708,925, use of both a resole resin and a novolac 
resin is essential and the use of two exposure steps is not necessary. 

5 While applicants do not wish to be bound by any theoretical explanation for the manner in which their 
invention functions, it is believed that it is based upon an acid-catalyzed chemical amplification mechanism 
which occurs upon heating of the exposed plate. This mechanism reduces the solubility of the exposed 
areas by hardening the mixture of resins. At the same time, it increases the solubility of the unexposed 
areas. The mechanism whereby it accomplishes the latter effect is not clearly understood. 

10 The functioning of the plate as a negative-working plate is critically dependent upon the use of a 
mixture of a resole resin and a novolac resin since the use of either resin alone does not provide a useful 
developed image. 

Exposure of the plate to infrared radiation is believed to decompose both the infrared absort^er and the 
haloalkyl-substituted s-triazine in the exposed areas. The decomposition products are believed to catalyze a 
75 reaction between the resole resin and the novolac resin to form a matrix which after heating is insoluble in 
aqueous alkaline developing solution. 

Exposure to ultraviolet radiation also results in decomposKion of the haloalkyl-substituted s-triazine to 
generate a halogen acid which catalyzes the matrix-forming reaction between the resole resin and the 
novolac resin. The plate has a high degree of sensitivity in both the ultraviolet and infrared regions of the 
20 spectrum. In other words, it can be exposed at two different wavelengths. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As indicated hereinabove, the radiation-sensitive composition of this invention is comprised of (1) a 
25 resole resin, (2) a novolac resin, (3) a haloalkyl-substituted s-triazine and (4) an infrared absort>er. 

Resole resins are well known and widely available on a commercial basis. They are phenolic resins 
which are obtained by reaction of phenolic compounds with aldehydes. A typical example of a resole resin 
useful in this invention is a resin prepared from bis-phenol A and formaldehyde. A preferred resole resin 
that is available on a commercial basis is UGAR phenolic resin BKS-5928 which is available from Union 
30 Carbide Corporation. Novolac resins are also well known and widely used on a commercial basis. They are 
phenolic resins which are also obtained by reaction of phenolic compounds with aldehydes but under 
different reaction conditions than those that produce resole resins. A typical example of a novolac resin 
useful in this invention is a resin prepared from m-cresol and formaldehyde, A preferred novolac resin that 
is available on a commercial basis is N-9P NOVOLAK available from Eastman Kodak Company. 
35 Differences between resole resins and novolac resins and the processes used in their preparation are 
described in U.S. Patent 4,708.925 and in British Patent No. 2.082,339. The resole resins and the novolac 
resins specifically described in these patents are also useful, in the present invention, but the Invention 
requires the use of both a resole resin and a novolac resin, whereas use of both resins is not required in 
either of these patents. 

40 The radiation-sensitive composition of this invention must contain both a resole resin and a novolac 
resin. If the resole resin is omitted, the steps of imagewise exposure and heating are not able to provide a 
useful means of negative imaging since contact with an aqueous alkaline developing solution will not 
remove the coating from the unexposed areas and the printing plate processed in this manner is not useful. 
If the novolac resin is omitted, the steps of imagewise exposure and heating are again not able to provide a 

45 useful means of imaging since contact with an aqueous alkaline developing solution will remove the coating 
from both exposed and unexposed areas and the printing plate processed in this manner is not useful. 

The third essential ingredient of the radiation-sensitive composition of this invention is a haloalkyl- 
substituted s-triazine. The haloalkyl-sut^tituted s-triazines are well known photolytic acid generators. Use of 
these compounds for this purpose is described, for example, in U.S. Patent 3.779,778. 

50 Preferred haloalkyl-substituted s-triazines for use in this Invention are compounds of the formula: 



55 




4 



EP 0 672 954 A2 



wherein Ri is a substituted or unsubstituted aliphatic or aromatic radical and R2 and Ra are, Independently, 
haloalkyi groups. 

In the above formula, it is especially preferred that and Rs are haloalkyi groups of 1 to 4 carbon 
atoms. 

5 Ri can include any substituent which does not adversely affect the photolytic acid-generating capability 

of the s-triazine compound. Such substituents include alkyl groups and alkoxy groups. 

Particularly prefenred hatoalkyl-substituted s-triazines for use in this invention are compounds of the 
formula: 




wherein H\ is a sut>stituted or unsubstituted aliphatic or aromatic radical and each X is. independently, a 
halogen atom. 

20 The most preferred haloalkyl-substituted s-triazines for use in this invention are compounds of the 
formula: 



25 



rijC ^iT cci^ 



30 

wherein R is an aryi group of 6 to 15 carbon atoms, such as, for example, phenyl or naphthyl. 

Specific examples of haloalkyl-substituted s-triazines that are preferred for use in this invention include 
the following compounds: 



35 

T-l 



■•3 

N. 



40 

CH 
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OCH) 



The fourth essential ingredient of the radiation-sensitive composition of this invention is an Infrared 
absorber. Th infrar d absorber r nders the composition sensitive to infrared radiation and malces the 
printing plat useful as a direct laser addressabi plate which can be Imaged by xposure to a laser which 
emits in th infrared region. 

The infrared absorber can be a dye or pigm nt. A very wide rang of such compounds is well known In 
the art and includ s dyes or pigments of the squaryiium. croconate, cyanin . m rocyanine, indolizine. 
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pyrytium and metal dithiolene classes. It is preferred that the infrared absorber fragment upon exposure to 
the activating radiation since the decomposition products promote increased contrast between image and 
non-image areas and thereby help in the development process. 

Additional infrared absorbers that are of utility in this invention include those described in U.S. Patent 
5 5.166,024, issued November 24. 1992. As described in the '024 patent, particularly useful infrared 
absorbers are phthalocyanine pigments. 

As explained hereinabove, the four essential ingredients of the radiation-sensitive composition of this 
invention are a resole resin, a novolac resin, a haloalkyt-substituted s-triazine and an infrared absorber. 
Other ingredients which can optionally be incorporated in the composition include colorants, stabilizers. 
10 additional sensitizers, exposure indicators and surfactants. 

The thickness of the imaging layer in the printing plates of this invention can vary widely. Typically, a 
dry thickness in the range of from 0.5 to 2 micrometers, more preferably from 1 to 1.5 micrometers is 
suitable. 

The lithographic printing plates of this invention can employ any of the supports conventionally used for 
15 lithographic printing plates, including supports formed from aluminum or other metals, supports formed from 
polymers such as polyesters, and supports formed from polymer-coated paper. A preferred support 
material Is grained and anodized aluminum. 

To form the printing plate, the resole resin, novolac resin, haloalkyl-substituted s-triazine and infrared 
absorber are dissolved or dispersed in a suitable solvent in appropriate proportions and coated on the 
20 support using such well-known coating techniques as spin coating or hopper coating. Preferred solvents 
include acetone and 1-methoxy-2-propanol. The resole resin and novolac resin may be each incorporated in 
the coating composition in an amount of from 1 .5 to 6 percent by weight more preferably from 2.5 to 5.5 
percent by weight, and most preferably from 4.5 to 5.3 percent by weight. The haloalkyl-substituted s- 
triazine may be incorporated in the coating composKion in an amount of from 0.1 to 2 percent by weight. 
2S more preferably from 0.3 to 1 .5 percent by weight, and most preferably from 0.5 to 1 percent by weight. 
The infrared absorber may be incorporated in the coating composition in an amount of from 0.15 to 1.1 
percent by weight, more preferably from 0.45 to 0.9 percent by weight, and most preferably from 0.68 to 
0.88 percent by weight. 

Suitable conditions for drying the layer include heating for a period of from 0.5 to 10 minutes at a 
30 temperature in the range of from 20 • C to 1 50 • C. 

The lithographic printing plates of this invention can be exposed with a laser diode which emits 
radiation in the near-infrcired region of the spectrum. Such laser diodes provide the advantage of both low 
cost and low energy consumption. The lithographic printing plates can also be exposed with conventional 
ultraviolet radiation sources, including carbon arc lamps, mercury vapor lamps, fluorescent lamps, tungsten 
35 filament lamps and photoflood lamps. 

Exposure of the printing plate resuKs in the formation of an image which is typically visible as a 
reddish-yellow color on a light green background. 

A particulariy suitable exposing device is a laser diode with a maximum output at about 800 
nanometers. Such a device is typically capable of decomposing tx>th the haloalkyt-substituted s-triazine and 
40 the infrared absorber In the exposed areas. The products from the thermal decomposition are mainly strong 
acids which are effective in crosslinking the resins, thereby altering solubility in aqueous alkaline developing 
solution. 

As described hereinabove, in a negative-working process the imagewise-exposed plate is heated in a 
step that is referred to as a post-exposure bake or PEB The heating step may be conducted at a 

45 temperature in the range of from 75'C to 150*C for a period of from 15 to 300 seconds. More preferably, 
the heating is for a period of from 30 to 90 seconds at a temperature in the range of from 90'C to 110*C. 
After the PEB is completed, the plate is then either hand processed or machine processed in an aqueous 
alkaline developing solution until the non-image areas are removed. This typically requires 30 to 120 
seconds. A preferred aqueous alkaline developing solution is a silicate solution such as a six percent by 

so weight aqueous solution of sodium meta-stlicate. A suitable commercially available silicate solution for this 
purpose is KODAK AQUA-IMAQE POSITIVE DEVELOPER MX-1 406-1 which is sold by Eastman Kodak 
Company. After contact with the aqueous alkaline developing solution, the plate is usually treated with a 
finisher such as gum arable. 

Th number of printing impressions obtainabi is primarily dependent upon use of a post d velopm nt 

55 baking step, tf no such baking step is used, the plate typically provides 60000 to 70000 impr ssions. 
wher as post development baking for about 5 minutes at atx>ut 250*0 typically provides 300000 to 350000 
impr ssions. The number of impressions that can b attained before wear is detected can also be increased 
by increasing the coating weight. 
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It was suprising to find that use of a mixture of a resole resin and a novolac resin provides a printing 
plate which, upon post-exposure heating, undergoes reactions which both inhibit solubility of the exposed 
areas and enhance solubility of the unexposed areas. This feature, together with the feature of boih 
ultraviolet and infrared sensitivity, provides a remarlcably versatile printing plate. Thus, for example, with this 
printing plate, the major Imaging technique used can be digital imaging with infrared radiation but 
conventional ultraviolet exposure can be used to add non-digital information to the printing process when 
such information is not available in a digital format. Higher speeds, greater contrast and simpler processing 
conditions are attainable because the image and non-image areas are affected in-opposite directions at the 
same time. Prior to this invention, no known lithographic printing plate possessed all of these desirable 
features. 

The invention is further illustrated by the following examples of its practice. 
Example 1 

To too milliliters of 1-methoxy-2-propanol there was added: 

(1) 10 milliliters of a 30% by weight solution of a resole resin (UCAR phenolic resin BKS-5928 available 
from Union Carbide Corporation) In a mixture of 2-butanone and 1-methoxy-2-propanol; 

(2) 10 milliliters of a 30% by weight solution of a novolac resin (N-9P NOVOLAK resin available from 
Eastman Kodak Company) in acetone; 

(3) 2.0 grams of triazine T-2 in 2 milliliters of acetonrtrile; and 

(4) 0.5 grams of an infrared absorbing dye having the following structural fonmula: 




dissolved in 10 milliliters of 1-methoxy-2-propanol. 
The resulting solution was spin coated onto an electrochemically grained and anodized aluminum plate 
at 30 revolutions per minute for one minute and dried in a forced air oven at 100'C for one minute. After 
cooling, the plate was imaged using a 500 milliwatt diode laser emitting a modulated pulse centered at 830 
nanometers. After imaging, the plate was heated in a forced air oven at 100* C for one minute, cooled and 
processed in a mechanical processor using KODAK AQUA IMAGE positive machine developer MX-1 406^1. 
The resulting image was finished by applying a 5% solution of gum arable and hand buffing with a cloth. 
The image had an estimated run length of 70000 impressions based on an accelerated wear test. A second 
plate, identical to the first, was baked at 250 *C for five minutes and had an estimated run length of 350000 
impressions. 

In comparison with the printing plate described in Example 1 of U.S. Patent 5,372,907, the printing plate 
described above exhibited greater developer latitude, faster roll-up and higher image density but lower 
print-out density. 

Example 2 

A lithographic printing plate, th same as that described in Example 1, was prepared except that 1.0 
grams of triazin T-3 was used in plac of the 2.0 grams of triazine T-2. Results similar to those described 
in Example 1 were achieved, except that the print-out density was higher. 
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Example 3 

A lithographic printing plate, the same as that described in Example 1. was prepared except that 0.3 
grams of triazine T-5 was used in place of the 2.0 grams of triazine T-2. Results similar to those described 
5 in Example 1 were achieved. 

Example 4 

A lithographic printing plate, the same as that described in Example 1, was prepared except that 0.5 
70 grams of triazine T-1 was used in place of the 2.0 grams of triazine T-2. Results similar to those described 
in Example 1 were obtained, except that the print-out density was lower and the image density after 
processing was lower. 

Ck)mparative Example A 

16 

A lithographic printing plate, the same as that described in Example 1 . was prepared except that the 
resole resin was omitted and an additional 10 milliliters of 1-methoxy-2-propanol was added. After exposing 
and processing in the same manner described in Example 1 , the non-image areas remained, resulting in a 
useless printing plate. 

20 

Comparative Example B 

A lithographic printing plate, the same as that described in Example 1 , was prepared except that the 
novolac resin was omitted and an additional 10 milliliters of 1-methoxy-2-propanol was added. After 
25 exposing and processing in the same manner descrit>ed in Example 1 . the entire coating in both image and 
non-image areas was removed from the plate, resulting in a useless printing plate. 

Claims 

30 1. A radiation-sensitive composition comprising (1) a resole resin, (2) a novolac resin. (3) a haloalkyl- 
sut>stituted s-triazine, and (4) an Infrared absorber. 

2. A radiation-sensitive composition as claimed in claim 1, wherein said resole resin is derived from bis- 
phenol A and formaldehyde. 

35 

3« A radiation-sensitive composition as claimed in claim 1, wherein said novolac resin is derived from m- 
cresol and formaldehyde. 

4. A radiation-sensKive composition as claimed in any of claims 1 to 3, wherein said haloalkyl-substituted 
40 s-triazine has the formula: 



45 




wherein Ri is a substituted or unsubstituted aliphatic or aromatic radical and R2 and R3 are, 
50 independently, haloalkyi groups. 

5. A radlation-sensKlve composition as claimed in any of claims 1 to 3. wherein said haloalkyl-substituted 
s-triazine has the fomnula: 

55 
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wherein Ri is a substituted or unsubstituted aliphatic or aromatic radical and each X is, independently, 
a halogen atom. 

A radiation-sensitive composition as claimed In any of claims 1 to 3. wherein said haloalkyi-substituted 
s-triazine has the formula: 

R 




wherein R is an aryl group of 6 to 15 carbon atoms. 

A radiation-sensitive composition as claimed in claim 1. wherein said haloalkyi-substituted s-triazine is 
represented by one of formulae I to V as follows: 



I 




OCHj 
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IV 



Y Y 

N N 



10 



16 



20 



CH=CH 



N 




Y Y 




OCH9 



25 8. A radiation-sensitive composition as claimed in any of claims 1 to 7, wherein said infrared absorber is a 
squarylium, croconate, cyanine. merocyanine, indolizine, pyrylium or metal dithiolene dye or pigment. 

9. A lithographic printing plate comprising a support and an imaging layer that is sensitive to both 
ultraviolet and infrared radiation and capable of functioning in either a positive- working or negative- 
30 working manner, the solubility of said imaging layer in aqueous alkaline developing solution being 
reduced in exposed areas and Increased in unexposed areas by the steps of imagewise exposure to 
activating radiation and heating; said imaging layer comprising (1) a resole resin (2) a novolac resin, (3) 
a haloalkyl-substituted s-triazine and (4) an infrared absorber. 

35 10. A lithographic printing plate as claimed in claim 9, wherein said imaging layer has a dry thickness in 
the range of from 0.5 to 2 micrometers. 
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